INTRODUCTION
Polycyclic aromatic hydrocarbons (PAHs) are a group of chemical compounds consisting of carbon and hydrogen, arranged in the form of two or more aromatic rings. The ubiquitous existence of PAHs in the environment has caused great environmental concerns because of their persistence, toxicity, mutagenicity and carcinogenicity (Haritash and Kaushik, 2009; Arulazhagan et al., 2010) . PAHs are released into the environment from the incomplete combustion of fossil fuels and organic matter, the accidental spilling of processed hydrocarbons and oils, runoff from asphalt pavements, coal liquefaction and gasification and natural geological processes (Yuan et al., 2000) . However, other important sources of PAH contamination have also aroused the great attention of environmental researchers. Several researches have shown the high content of PAHs in soils where wastewater is reused for land application (Tao et al., 2003; Chen et al., 2007; He et al., 2010) . Moreover, landfill leachate may cause the significant PAH contamination of soil in the vicinity of the site where municipal solid waste is dumped in a more or less uncontrolled manner (Han et al., 2009) . Bioremediation, the use of microorganisms to clean up contaminated soil, is an environmentally safe solution for PAH removal (Yousefi Kebria et al., 2009; Abdulsalam et al., 2011) . However, the information on bioremediation of these two kinds of PAH-contaminated soils is still lacking. PAHs have a significant effect on bacterial community structure in soil (Muckian et al., 2009) . Identification of changes in microbial structure or of enriched genera related to PAH biodegradation could aid in identification of particular organisms or consortia capable of degrading PAHs in contaminated soil. Therefore, the knowledge about the structure of microbial community in PAH-contaminated site is important if bioremediation is to be applied as an effective technology (MacNaughton et al., 1999; Cunliffe and Kertesz, 2006; Grant et al., 2007) . Unfortunately, the few works, in relationship with the impacts of the reclaimed wastewater application on soil bacterial community, have usually neglected the links of PAHs (Zhang, 2008) . Moreover, there is still no information about the composition of microbial community in leachate-contaminated soil. The PAH content in contaminated soils usually increased with time, due to subsequent longer exposure to reclaimed wastewater (He et al., 2010) or landfill leachate (Han et al., 2009) , implying contaminated site continuously received PAH amendment. Unfortunately, very few investigations have been undertaken to assess the impact of PAH amendment on soil microbial community in PAH-contaminated site (Muckian et al., 2009) . As a consequence, the microbial community in the reclaimed wastewater-or leachate-contaminated soils and its change associated with longer exposure to PAHs remains largely unclear.
Given that microbial communities are metabolically both diverse and highly tuned to their specific habitats, monitoring microbial population dynamics in an environmental system can be a sensitive method to track changes (Mills et al., 2003; Arulazhagan et al., 2010) .Molecular approaches such as terminal restriction fragment length polymorphism (TRFLP), denaturing gradient gel electrophoresis (DGGE), thermal gradient gel electrophoresis (TGGE), single strand conformation polymorphism (SSCP) and concomitant sequence analysis of 16S Ribosomal ribonucleic acid ( rRNA) gene clones, have been used as a method for the rapid analysis of microbial diversity (Stralis-Pavese et al., 2006; Subramanyam and Das, 2009 ). An ideal method for analysis of diversity in complex microbial communities would enable the simultaneous measurement of composition, phylotype richness and community structure (Dunbar et al., 2000; Duran and Gonzailez, 2009 ). TRFLP analysis is one of the most frequently used high throughput fingerprinting methods, because it offers a compromise between the information gained and labor intensity (Schütte et al., 2008) . TRFLP analysis has been applied for a wide range of soil samples, including agricultural soils, grassland, and forest soils and biological soil crusts (Hackl et al., 2004; Zhang et al., 2009; Nwuche and Ugoji, 2010) .When coupled with analysis of clone libraries, additional specific information on the composition of microbial communities can also be obtained (Schütte et al., 2008) . Phenanthrene is a PAH that has usually been detected in the reclaimed wastewater-or landfill leachate-contaminated soils (Han et al., 2009; He et al., 2010) .Therefore, the aim of this study was to obtain an insight into the microbial community in the reclaimed wastewater-or landfill leachate-contaminated soils and to explore the microbial community change in response to phenanthrene amendment. The microbial communities were characterized by TRFLP in combination with 16S rRNA gene clone library. Raw soils were collected in the year in the winter of 2009 in Changzhou, China, and the investigation was carried out between March and August in 2010 at College of Environmental Sciences and Engineering, Peking University, China.
MATERIAL S AND METHODS

Microcosm experiment set-up
Soils were collected from two different sites, including a soil from the grassland previously receiving four-year irrigation with reclaimed wastewater and another soil from the vicinity of an unmanaged composting site of municipal solid waste. Following sample collection, soils were air dried, homogenized, sieved through a 2-mm screen and stored at 4 °C until use. Phenanthrene (98 %, Sinopharm Chemical Reagent Beijing Co., Ltd) dissolved in methanol was added to each empty microcosm chamber (150 mL serum bottle) with a total mass of 200 μg phenanthrene per chamber. After the methanol evaporated, 2 g (dry weight) soil was added to each microcosm along with 10 mL phosphate buffered mineral media, as previously described (Mu and Scow, 1994) . The bottles were sealed with rubber stoppers and aluminum seals to retain phenanthrene with the microcosms. The large (150 mL) air headspace in the bottles could provide oxic conditions for the duration of the experiments (LeBlanc et al., 2006) . The sterile controls were obtained by autoclaving repeatedly (three times). Microcosms were incubated on a horizontal shaker (~ 100 rpm) at 25 °C. The microcosms were usually sacrificed at 5-d interval to measure the concentrations of phenanthrene in solid phase. All samples were prepared in two replicates.
Phenanthrene extraction and analysis
For the determination of phenanthrene in solid phase, the water-soil mixture in sacrificed microcosms was transferred to a 100-mL centrifuge tube. After 10-min centrifugation at 5,000 rpm, the supernatant was removed. The moist soil retained in tube was collected and then dried using a freeze drier (Alpha 1-2 LD plus, Martin Christ, German). 1 g dry soils were extracted three times with 10 mL acetone, using a 300 W ultrasonic processor (SB-5200 series, Ningpo Xingzhi Biotech. Co., China). The mixture was vigorously shaken then centrifuged at 5,000 rpm for 10 min. 0.2 mL of the supernatant was collected into a GC vial and diluted by
